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(volume resonator exciting atanding Eo 
diatribution in resonators that nave axially 
These tudes shield the protons from the in- 

electric field. This accelerator wee designed 
in the Pisiko-tekhnicheskty inatitut 


cult calculation of the field 
distributed shielding tubee. 
fluence of the decelerat ing 
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combine radial with longitudins] etability. 
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seotions with one shielding tube each. According to A. M. Nekrashevioh, the 
frequencies of these sections can be varied in a manifold ganner by attach- 
ing metal disos on the shielding tubes. The eigenfrequency of the section 
with the shortest tube and disos at the end is equal to the eigenfrequency 
of the longest tube with diace at its center. The coefficients A and B in 
the equations of motion of the ion beam are transformed to 

12 

| E,(z) sin _ dz; 

1a 


tA Wo 
| dn 


BT { E, (2) cos =v" dz. 

in 
where L ie the period of the accelerating systen. The field in the acceler- 
ating gaps is practically equal to the electrostatic field between the 
shielding tubes. It is, therefore, simulated with the aid of the volume 
variant of the electrostatic bethtube. Measurements for L « 12, 16,...56 oa 
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Faynberg, Ya. B., Lyubarekiy, G. Ya. 


TITLEs The physical basee of the injeotor of the 10-Bev proton 
synohrotron 


SOURCE: Teoriya i raschet lineynykn uskoriteley, sbornik atatey. Fiz.- 
tekhn. inet. AN USSR. Ed. by T. ¥. Kukoleve. Mosocor, 
Gosatomizdat, 1962, 94 - 108 


TexT: The linear accelerator discussed here is the injector of the proton 
synchrotron of the OlYal. It furnisnee a etrong flux of accelerated 
particles in short pulses. The pulees are separated by relatively long 
intervals of time. The resonator, containing screening tubes, excites 
standing waves. It needs only a relatively amall r-f power and it allows of 
synchronising several generators feeding the accelerator. Sisultaneous 
phase stability and radial etability of the accelerated bunch ie achieved 
with the screening tubes and nets. The injection energy 4e 600 kev and the 
aca ae phase 20°. The generator wave length is 215 cm, the periods of 
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the accelerator have the length Ly . 7 where T « A/c, and the mean 


effective field strengtn in all the gaps of the resonator ia 19.9 kv/en. 
The phase focusing effect is accompanied by radial defocusing. The critical 
phase p, o., ites between 54° and 71°; in the present case, 7, 1, >27,- The. 


utilization factor of the current injected should be increased by inserting 
a clystron-type buncher between injector and injecting accelerator. During 
one period of the r-f oscillations, the energies abeorbed by a particle of 
phase 7 and by the synchronous particle are different. The first term of 
the final particle energy at the accelerator output ia the energy calculated, 
and the second term is the deviation from it. The relative energy spread 


is 0.3*107° in the case considered here. Supplementary investigations are 


necessary to determine the spread in energy due to radial oscillations; in 
particular, the way the accelerating field ES depends on the radius must be 


studied. The capture angle calculated for 7° 20° has u oinimum at 7 e 502 


Currents of lesa than 10 ma have but little effect on capture during 
acceleration. Furthermore, the effect of the epace charge on the radial 
stability of the accelerator discussed here is insignificant. The angle of 
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Energy and phase characteristics of a linear electron accelerator 
with a wave propagation phase velocity equal to the velocity of 
light. Ukr. fis. shur. 7 no.10:1051-1061 0 '62, (MIRA 16:1) 


1. Khar'kowskiy gosudarstvennyy universitet. 
(Particle accelerators) 
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NEKRASHEVIT!, I. te, AND MARTINKOV, YE. 3. 
Yethod of Spectrum Scanning for the 3tudy of Nonstation: ry Procences 


A method for studying of nonstationary electric and optic proc- 
egens at contact or interruption of low tension currents was dev: sed, 
As example results of scanning of a spectrum of 775 mF condenser dis- 
charge at a voltae drop of 500 V is piven, (RZhFiz, No, & 1955) 
Ush, Z -tz, No. 19, 1954, 108-115. 


SO: Sum, No. 74), & Dee S© = Supplementery Survey of Soviet Scientific 
Arstracts (17) 
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Bffect of the electrode material on the sise of mechanical ispulse 
imparted to the lectrodes by a low-voltage discharge in a liquid 
medium. Sbor.nauch.trud. Pir.-tekh.inst. AN BSSR 002:158e166 55, 


(MLRA 10:1) 
(Mlectrodes) (Blectric discharges) 


eet eee eset ds fz Ry gt aeeNe von Sal Saoaiea t 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001136: 


JBEPROVED FOR REESE: Wednesday, June 21, 2000 CIA-RDP86- postskoor ts 


12213 ae x pe Seurhad ae Fare et t Sete Bei Das CANES i cise Laer RS biiinet: Teas ri 


307/112=-57-5~10487 
Translation from: Referativnyy zhurnal. Elektrotekhnika. 1957. Nr 5. p 1 36 (USSR) 
AUTHOR: Nekrashevich, I. G., Bakuta, I. A. 


TITLE: On the Problem of the Mechanism of Electric Erosion of Metals 
(E voprosu o mekhanizme elektricheskoy erozii metallov) 


PERIODICAL: Sb. nauch. tr. fiz.-tekhn in-ta AS BelSSR. 1955. Nr 2. pp 167-176 


ABSTRACT: The authors present a discharge mechanism that attempts to explain 
erosion caused by impulse low-voltage discharge According to the theory set 
forth in the article, after the formation of a channel, its current density 
changes only slightly during the greater part of the discharge period. The 
erosion is considered to be a result of multiple explosions due to shifting of the 
channel within the discharge area and due to overheating of the metal by high- 
denaity currents. Investigations of the sweeps of discharge spectrum have 
disclosed the existence of nonperiodical pulsations of spectral-line brightness 
and have corroborated, according to the authors, the veracity of the mechanism 
suggested by them. 
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Ciavedier baits patterns in electric erosion phenomena.Sbor.nauch. 
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123-1-782 
Translation from: Referativn Zhurnal, Mashinostroyeniye, 1957, 
Nr l, p. 118 (USSR) 


AUTHORS : Nekrashevich, I. G., Mitkevich, S. P. 

TITLE: Statistical Correlation of Impulse Discharge a8 & Factor 
in Shop-practice of Electric-erosion Processing of Metals 
(Rol statisticheskikh zakonomernostey impul ' snogo 
razryada v praktike elektroerozionnoy obrabotki metallov) 


PERIODICAL: Sbornik nauch. tr. Fiz.-tekh. in-ta, AN BSSR, 1955, Nr 2, 


ABSTRACT: Bibliographic entry. 
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AUTHORS Nekrashevichn. 1G, Bakuto. | A Mitskevion. M Ye 


TITLE Aspects of Eiectrica: Erosion of Porous Ejectrodes (Ob usoue:: ost- 


Vakh elektr chegseoy erozit poristvkh erektrodos 


PERIODICAL. ) deh te Bee cteknn oin-t AN BSSR. 2 fou Ns: 


ABSTRACT Arnaintest:yation 1s made of e:ectiica: erosion (EE? of poruus © es 
troges EB) wed aS (ovis in electric-Spark mae hiring Tie porous 
E are made by extrusion of Cu- Pb and Cu-Fe chip mixtures Toe 
particles are not classified by size. and various mixtures are used 


To obtain E of approximateiy identical porosity equa’ initial .oO umes 
of chip are taken and they are reduced to identica: volume by the 
press Before testing. the extruded E are held for severai hours in 
kerosene hica is used as the working medium — [nvestigation of 
the behavior of the E on the spark discharge is performed on a %ai- 
listic ranpe Measurement is made not only of the mechanical im- 


pulse communicated to the E upon a single discharpe. but of the mag- 
Card lie nitude of the anode and cathode EE of extruded E and of the opposing 
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Aspects of Electrical Erosion of Porous Electrodes 


steel E The measurements are made for direct and reversed poiarity wits. 
fluctuating and aperiodic types of disc narpe, the contour parameters being cnosen 
so that the amplitude values of the currents in oscillating and aperiodic dise hare 
remain identical I[tis found that the magnitude of EE of a steei E working in 
conjunction with a porous one is virtually independent of the composition of the 


porous E However the maymtude of the EE of the porous E dectines as the Cy 
contents of the E rises and becomes negative meaning that the wernt of tre EB 
increases Study under the binocular microscope of E surfaces subjected to EE 
shows the pores of the E to become f:!ied witn fu-red metai boti. from the opposing 
E and fromthe porous E ‘seit As this occurs, irreguiarities are smoothed over 
somewhat, and a crust consisting of a mixture of materials from both E is formed 
Itis shown that a rise in the number of disc harpes results in turtner change in the 
E surface consisting in a reduction in pore size and formation of a protective 
layer whichis spongy in structure comprising a mixture of materiais trom bott. 
E The mechanical impulse transmitted to the porous Eis yreater ther that of 
the solid The difference im the resuits for oscillating and aperiodi: dist narges 
is only quantitative [tig noted that as the porosity of BE declines their EE tends 
to approximate the EE of solid E 
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0 THE ELECTRICAL ERGSION OF METALSINALV.DIB-- . ae 
: - CHARGE IN A LIQUID. | 1.G.Nekrashevich and 8.P. Mitkevich. 
Be ol.) 0 Dhitekh, Fiz., Vol. 26, ‘No. T79U=S T1950). In Russian. - 
Sree ci at Sule age ‘The aroaion of the electrodes in a Lv. capacitor discharge : eras 
“fe fransformex oll was Investigated. The weights of efoded : 
:  otectrode maturial were ‘determiued for Pb, Zn, Ca, Cu, Ni, 
woe i os 4 Fe, Al, Ce nnd W electrodes in various combinations. An 
a. & approximate quantitative relationship for the ercsion in dis- 
-_.° : charges between electrodes of the same materials was found. 
: | A qualitative Laterpretation of the observed relationship of 


erosion between electrodes of different materials is presented, 
od ae - Electrical Research Association ; 
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Abs Jour ; Referat Zhur - Fizika, No 5, 1957, 12393 
Author : Nekrashevich, I.G. 
Inst pe ee 
Title : Operation of Selenium Rectifiers at Audiofrequencies. 
Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 3, 560-567 
Abstract : Ap investigation was made of the frequency of the recti- 
fied voltage for a selenium eee tae an aluminum or 


steel base) in the frequency range from 50 to 20,000 cy- 
cles. 
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History of development of physicomathematical sciences in 
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WEKRASHKVICH, I.0.; BAKUTO, [.a. 


Fiz.sbor. 


Mechanien of a low-voltage condensed discharge. 
(MIRA 12:5) 


no.4:158—-160 '58. 


1. Fiziko-tekhnicheskiy inetitut AN BSSR. 
(Blectric diacharges) 
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LABUDA, A.4.; NEKRASHEVICH, 1.0. 


Transparency of vapors produced hy electric ilectargan of wires, 
Inzh,-fiz. shur. no, 6:49 Je '52, (MIRA 11:7) 


1, Belorusskiy goauderat vannyy univereitet im, V.I, Lenina, Minsk. 
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(Vapore--Sore* ra) 
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NEKRASHEVICH, 1.G.; TAUMIN, D.A.; SHIBAYBVA, A.V. 


Effect of the pressure on the resistance and capacitanca of 
rectifying cells. Inzh.-fiz.zhur. no.7:102-106 Jl '58. 
(MIRA 11:6) 


1.Belorusskiy gosudarstvennyy universitet im. V.I. Leniis, 
Minsk. 
(Selenium cells) (Bloctronic measuremente) 
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NWEKAASHBVICH, 1.G.;LANUDA, A.A. 


Mature of current interruption caused by electric burste of 
wires Lwith summery in English}. Insh.-fis. shur. no. 9:94101 
5 '56. (MIRA 11;10) 
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(Zlectric discharges) 
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T2vsasiya Acadami:s naux SSSR. Seriya fizisneskaya “95S Vo. 2 
Nr 6 pp. ~0- 724 (USSR) 
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mth’n an interval of ¢im@ whioh is suited wien respec: toa 
eamaller volume of tne cuminesos:: s10.d In thy co.rse of tris 
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On Measuring the Temperature of a Cloud of Luminescent SOV/1,8-22-6-21/ 28 
Vapors in Electric Pulse Discharges 


to time: Ba 11 4934 , Ba IT 4934 and Ba 1 6053 

T1524 J4899 J5519 
Experiments showed that Omshteyn's method of using thin wires is 
possible, but only if zonal distribution and the excitation of 
spectral lines with respect to time are taken into account. The 
method cannot be employed for the purpose of determining temper- 
ature according to the relative intensity of two spectral lines 
with considerably differing upper levels, as e.g. according to 
spark- and aro lines, because excitation does not take place 
similtansously with respect to different zones of the discharge. 
There ars 3 figures and 7 references, 3 of which are Soviet. 


ASSOCIATION: Belorusskiy gos. universitet im. V. I. Lenina (Belorussian State 
University imeni V. I. Lenin) 


1. Electric discharges--Spectra 2. Electric dishcarges--7emperature 
3. Temperature~-Measurement 4. Spectroscopy 
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LABUDA, A.4.; MARTIXKOV, Yo. G.; WEKRASHEVICH, 1.0. 


in pulsating 
Temereture nsesurements of gicwing vapor cloude 

electric discnarges. Inv. AU S.S.S.M. Ser. fiz. 22, no. 6:72 
724 Je '58. (MIRA 11:7) 


1. Belorusekiy gos. universitet im. V.I.Llenine. 
(Mlectric discharges through gases) 
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Translated from: Referativnyy Zhurnal Fizika, 


(USSR 


+959, Nr 3d, p 19° 


AUTHORS : Labuda, A.A., Martinkov, Ye.0., Nekrashevich, 1.G., Taumin, D.A. 


TITLE An Apparatus for Studying the Temporal Course of tne ‘yfttou. ant 
Electrical Parameters of a Spark Discharge 


PERICN ITAL Uch, zap, Belorussk., un-t, 1958, Nr 41, pp 41-4y 


ABSTRACT An apparatus {s described for studying in time the op’ical and «.@ %rioa 
parameters of a spark discharge Tne time-base swee; of the spe trum © 
carried out with the aid of a rotating mirror The mirrer is a trinetss 


prism with an oblique mirror-surface, fastened to anotner, 3imi.ar 5°. 
in order to balance tne rotating system. The time reso.ufion 1S 4) 
523-5 107’ sec. The apparatus has a synchronization sys'em which ose 
to collocate in time the spectral and e.ectricai ( urren*’ ana ve.” we 
characteristics of the discharge, and also for induoing *re dis f cw 
the required moment of time. 


NM Yashir 
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p ly? (USSR. 
AUTHORS : Labuda, A.A., Nekrashevich, 1G, 


TITLE The Spatial Distribution and Temporal Course of a Giow Spectrum During 
Electrical Explosion of Wires 


PERIODICAL: Uch, zap. Belorussk, un-t, 1958, Nr 41, pp 51-62 


ABSTRACT : The spectral and electrical (current, voltage) characteristics of ex: 
plosions of Cu and Al wires under atmospheric pressure were investigated 
in the apparatus described above (abstract 18395). Time-base sweeps of 
the glow spectrum, oscillograms of the current and voltage, and a 
spectrum of the spatial distribution of the glow were obtained. By tne 
instant of the first maximum of current more heated sections are forme} 
along the entire length of the wire, generating in some cases a Cor- 
tinuous spectrum, and in other cases a continuous as well as a .ine 
spectrum (arc and spark lines are present). The second stage of the 
explosion (after a break in the current) has much in common with an 

Card 1/2 ordinary spark discharge, and the non-uniform heating of the wire {5 
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The Spatial Distribution and Temporal Course of a Glow Spectrum During Electrica. 
Explosion of Wires 


maintalned, The temperature of the exploded wire varies in time and differs fu: 
various sections of the explosion zone, 


N.M Yashin 
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ACSTHCRS : Nekrashevich, I, G., Shzherbakova, V, I. 
ny 
ae ees The ptotoelactric action of X-rays on semiconductor rectifying ceils 
(theses) 


PERICDICAL: Referativnyy zhurna), Fizixa, no, 4, 1962, 24, abstract acini 
(V sb. "Fotcelextr. { optich, yavlentya v poiuprovodnixaki.”. Kiev, 
AN USSR, 1959, 396-397) 


es The autnors investigated the effect of 20-1&:-kv x-rays on selenium, 
cuprous-oxide and germani im rectifying; ceils. They studied the dependence of 
i:rect and reverse curren~ on X-ray it tensity and hardness as well as on tne 4 


5.A3S voltage applied to the cell. They investigated tne X-ray intensity-and- ‘ 
“waraness dependence of tne snort-circuiting current and of the photo-emf tnat 
Appears in the cell during ‘rradtation, ‘They found that these dependences 

resembie those known for valve phototuses intended for the visible region of tne 
Spectrum, They established tnat the relative sensitivity of the ceils to A-rays 


wecreases with increasing X-ray intensity, but increases with increasing X-ray - 
nardness. They studied the effect on valve layers of pressures of (0-5,000kg/cm}, 


“Abstracter's note: Complete translation] 
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S0V/170-59-2-11/23 
Nekrashevich, I.0., Petrovskiy, I I. 


On the Temperature Dependence of Resistance of a Point Contact Between 
a Semiconductor and a Metai 


Inzhenerno-fizicheskiy zhurnal, i959, Nr 2, pp 86-89 (USSR) 

The authors saudies the resistance of a point contact between a metai, 
steel, and semiconductors, such as pyrite, galenite and silicon crys*ais. 
A steel needle with a point whores rounding radius amounted to about 2 
microns was pressed to the surface of the crystal, Volt-ampere character!3- 
tics of the non-rectifying point. contact were obtained for various sem} - 
conductors with a measuring device, whose cirouit is shown in Figure 1 
One static characteristi. obtatr.ed on a pyrite crystal is shown in Pigure 
2, It has a sharply defined pesk at a current intensity of < ma and a 
falling section for the higher intensities. As Figure 5 shows, «nere 
several characteristical zurves for different temperatures of the 
surrounding medium are plotted, the height and position of the peak 
depends on the temperature cf this medium. The family of straight lines 
in Figure 4 shows the change in tha contact resistance depending on 
the "equilibrium” temperature of the sample at differen’. current intensl- 
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SOV/170-59-2-4./ ce: 
On the Temperature Dependence <f Fasi*rtan-e =f Point Contact Between a Semicondu-* - f 
and a Metal 


ties in the conta:: As ‘na teanastor of *he Sampies considered 1s ana lozous 
to that of the volume *ne-ma: resistances, which are sensitive to beth 

outer temperature ef *-'s and tc cnanges in the current passing through 
them, the point -onta-*s © ma-a's with semiconductors can be used alse for 
Beneration of vibratiors ana in o*ner cases in which thermistors are usual ly 
employed. 

There are; 3 graphs 5 ‘reat: iiugram and 2 references, 1 of which 1+ 
Soviet and 1 Eng! ‘sn. 


ASSOCIATION: Belorusskiy gcsudjacs* ennvy iniversitst im V I Lenina ‘Belorussian 3tateé 
University iment "0 larin: Mméngk 
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Nekrashevich, I.G., Bakuto, I.A. 
On the Mechanism of Emission of Substance From Electrodes During Electric 
Pulse Discharges 


Inzhenerno-fizichesciy zhurnal, 1959, Nr 8, pp 59 - 65 (USSR) 


Phenomena of emission of substance from electrodes during electric pulse 
discharges are cons‘dered on the basis of the notion of spontaneously 

ay Chie, rneat conducting channel with current density of at least 

10! a/om*. A limiting case is considered when the rate of heat conductivity 
is sufficiently slow and consequently does not affect phenomena arising due 
to high values of specific power; therefore it is neglected. The mechanism 
of emission of substance from electrodes is considered as a process con- 
sisting of a number of consecutive "micro-explosions" of small volumes of 
metal in the surface layer of the electrode, Formula 4 1s derived which 
expresses the dependence of the full amount of substance removed from the 
electrode during one discharge on the energy parameter of discharge and 
physical constants of the electrode material, The theoretical values ob- 
tained are compared with experimental data taken from Reference 12, and it 
is concluded that there is a qualitative agreement between the trends of 
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On the Mechanism of Emission of Substance From Electrodes During Electric Pulse Dis- 

charges 
two columns of Table | (with exception of ferromagnetic metals and carbon). 
The analysis of Formula 4 shows that the magnitude of electric erosion can 
be different for cathode and anode, and also for different media. Some 
other regularities observed in the erosion of electrodes are also explained, 
There are: 1 graph, ) table and 13 references, 7 of which are Soviet, 2 
English and 4 German. 
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Photoelectric properties of semiconductors rectifiers exposed to 
X rays. Pigs. tver. tela 1 no.4:58%5% '59. (MIRA 1226) 


1, Belorusskiy goeudarstvennyy universitet, Kafedra eksperimental '- 
noy fiziki, Minsk. 
(Semiconductore) (X rays) 
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MARTI NKOV, Te oG ng JEKRASHEVICH, 1.6. 


Temperature of an {apulsive electric diecharge in the electrode 
zone 46 a function of electrode materiul. Dokl, AN BSSR 3 no.u: 
143-145 Ap '59, (MIRA 12:10) 


1.Predatavleno akademikom AN BSSR 5,1, Stepancvyn. 
(Blectric discharges ) 
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~_ NEKRASHEVICH, 1.G. [Nekrashevich, 1.H.]; BAKUTO, I.A. [Bakuta, I.A.] 


Dependence of the erosion effect on the duration of the pulse 

discharge. Vestai AN BSSR. Ser. Fis.-tekh. nav. no. 4:107-112 

'60. (MIRA 14:1) 
(Electric discharges) 
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FRIODICAL Akademi: yanavuk jelaruskay SSR Fiziko-tekhnicheskiy 
inatitut  sooentk nauchnykh trudov, no 6 Minsk. 1960 


193-215 
CeAT There are two miin hypotheses explaining the phenomena 
leading to electrical} erosion bh M Willroms (Ref 1 El Fna 7 


257 1952) holds the view that numerous successions of pre. essex 
of disintegration of the clectrode material occur during a single 
discharge Thais is olav the view held by the authors of this 
paper Other authors base their explanation of tne hypotheses 
ot emission of material trom the electrodes simultaneously UN 
throughout the entire surface of the electrode on which a dis- 
charge occurs. Thereby 1) on usually assumed thet the discharge 
current tlows each time through a single channe! which widens 
during the process ot the aisacharge,and the finite boundaries of 
this channel] at the surface of the electrode are assumed os 

c ng with the bounds: ree of the erosten trimer Ihe dlarwe 
is 19a 
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number «tf published paners on the subject deal with the thermal 
theory of electric erasion which 18s based on the theory «od 


thermal «© onductivaty Many of the resuits obtan d bv means of 

thie theory are not in agreement with exper imeni The auth ee 

thi« paper express different views: which take anro . onmeoderstren 

+ <reri@ental data on the kinetic« of the processes that voc oIn 

the gap and on the electrodes during pulse disch-r. os a eo 
development of this hvpothesis enabled elucidating most of the 

ob erved phenomena of electric erosion fron a sinele permt Ol Vre|es 

Ihe quantitative relations obta;ned on the basis of thia new a 
hypothesis are in good agreement with exper imenta! results in 


ths paper the basic concevts of this hypothesis are described ate 
the relations between various quantities cnaracteri7 ing the 
inveatigated phenomena of destruction of tne electrodes dur ine 
diecharges are calculated and the results are comp. ed eth 
experimental data. fo explain all the experimentally observer 
eatures of erosion during the dixchargee it is necro weary fer stare 
ett trom the experimental act that the metal 1s remesed cromorts 
-attace of the electrode in s@a!l portions the eum oo. uhich 
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ccerresponds to the full erosion effect of the single electric 
discharge Such a mechanism is only possible if the dischar xe 
current does not flow Simultaneously throughout the entire surface 
of contact of the e ectrode and the inter-electrode medium which 
participates in the discharge but only through individual small 
sections of the surface. There are two possibilities: either the 
contact surface of the current conducting discharge channel and 
the electrodes consist of a number of individual Simultaneously 
acting areas or the contact surface consists of a single s-aall 
area, the position of which on the electrode surface changes at a 
great sneed during the discharge. The first variant is based on 
the concept =3sf a spatially discrete discharge channel on the 
electrode surface, the second on @ discharge channel which 1s 
discrete with time. The latter 1s the most likely. The size of 
the contact area in this case may depend on the physical 
properties of the electrode materials and the dielectric medium 
and also on the electrical conditions pertaining during the 
discharge, If both electrodes are of the same material. the 
following variants are possible: the contact area vf the plasma 
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with the electrodes 1s large: on the cathode than on the anode. 

tt 2s Larger on the anode than on the cathode. they are equal 

These differences in the area of the current conducting contact may 
be due to physical phenomena (electrodynamic torces diftusson oft 
charge carriers. electron optical effect erc ) In the case that 
the electrodes are made of different materials it 1s necessary to 
take into consideration the influence of the physical properties of 
the material on the magnitude of the contact area The displace 
ment of the contact area may be due to non-steady state movements ae 
in the form of shock-waves inside the discharge cloud and also L 
processes of explosive transformation of the material of the 
electrodes into the vapour state, as a result of which the material 
hecomes non-conducting The size of the contact area determines 
the density of the electric current on the electrodes The current 
density will determine the energy release and. on the other hand, 
the a17e of the contact area will be determined to some extent by 
the heat exchange between the channel and the electrode material 
fhus, the released energy will be determined by both effects Even 
extreme cases are possible when the energy release 1s governed 
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mea os tre fenthe- Joule ettect or only bv the efttect of thera] 
fondietivity Depending on the density and quantity of enerey 
released in the contact of the metal wath the plasms tine 
‘ULLUBIAG ellects are possible tusion of a certain volume of the 
electrode material and also tuston accompanied by evaporation 

The dielectric medium sn the discharge zone will be in the gaseous 
state oat high temperature and pressure, regardless of its state 

at the beginning of the discharge During the explosive 

expansion of the metal vapours and the dielectric the molten 
metal wilt be squeezed out and an erosion cavity will be tormed 
ihe comtact area which moves oround during the discharge will 
ensure the appearance of 4 series of such cavities which A 
together torm the full erosion trace on the surf.ce of the 
electrode Again three cases are possible: the crosion is equal 
on the anode and the catinode the erosion on the cathode is less 
than the erosion on the anode and the ervsion on the anode is 

less than the erosion on the cathode If the electrodes are of 
ditferent materials or if they differ in shape. the mechanism of 
the erosion process can be des ribed on the same wey bul 
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additional tactors have to be taken into consideration The 
mechanical effect of the streams of metallic vapours ejgected trom 
the electrodes may also have a certain but no too great efiect 

fhe widening of the current conducting channel is due to new 
aectrones of the volume of the medium being entrained into the 
process of toniazvation and at the same time electrodynamic 
compression forces act on the medium Ihe resi«tance ol the 
discharge zone also decreases ans a resuit of an increase in the 
conductivity of the plasma with increasing ionization In 
numerous cases the discharge chanel can be considered as being wa 
al@ost invariable but performing displacements inside the 
discharge zone However the process of displacement of the 
current conductang contact area along the surtace of the electrode 
will have no intluence on the current intensity in the external 
circurt and therefore the above-mentioned phenomena may not be 
detected on the oscillograms of the current and voltage and they 
have to be detected from the optical effects The phenomena in 
spark discharge erosion are very similar to those observed in an 
rc with a mercury electrode. I G Kesayev iPef 21 PAN SS er 
113% No J £957) has shown that the cathode spot in a mercury are 
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discharge only iandicates the area tn which a much smaller current 
conducting spot moves about at a very fast rate {about 10 times 
per second) There is only one spot at any given time It 18 on 
the basis of this concept that the theory of the electric 
erosion of metals is evoived and the mass of eroded metal 18 
calculated The calculations show that depending on the 
physical constants of the electrode materials. the quantity of 
evaporated metal amounts to 20-40% of the total quantity of the 
metal subjected to the erosive effect of the discharge The 
effect of the polarity of the discharge and the problems of the 
evacuation of metal from the surface of the electrode are briefly 


discussed. Metal that has been heated to the fusion temperature t 
can either be retained on its solid base by the surface tension L 
forces or it may be removed if these forces are overcome. The 


explosive nature of the emission of materia’ that has been heated 
sufficiently to become vaporised produces lar,e p:cessures which 
are canahble of squeezing out and scattering the molten metal 

These concepts scem to be supported by the experimental results 
obtalineu in measuring the mechanical impulse transmitted to the 
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electrodes during the discharge The main role in evacuating the 
molten metal ia played by the vapours of the same metal The 


mechaniam of squeezing out consists in explosive adiabatic 
expansion of the evaporated portions of the metal during 
“elementary” erosion. Following that, the vapours of the metal wa 
and of the dielectric become mixed and a resulting mediusm 
presaure ta produced which removes the :voidues of the molten metal 
and flattens out the mounds produced by the individual "elementary" 
pittings There are 7 figures, 1 tables and 27 references. 

21 Soviet and 6 non-Soviet. Ihe English-language references 

read as follows: Ref.1l (quoted in text); Ref.16. Germer LH 

Boyle, W.S J.Appl.Phys., 27, No 1, 32-39, 1956: Kef 16 
Sommerville, J.M., Grainger, C.T Brit J Appl Phys , 7.400 1956. 
Nef 19° Boyle, W.S. J.Appl Phys v 26, No 5, 5864-586, 1955 
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Determination of averave pressures in the electrical pulse ijis- 
charge tone. Insh.-fizezhure no.7:60-66 Jl '60, (MIRA 13:7) 


1, Pisiko-tekhnicheskiy institut AN BSSR, g. Minsk. 
(RMectric diachar ges) 
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AUTHORS: Nekrashevich, I. G., Baluto, I. A., Mitakevich, M. K. 
TITLE: The Dependence of Some Frogion Characteriatics of an Electri- 
Pulse Discharge on Its Duration ; Seen e > 
} 


PERIODICAL: inshigawsxestiattneckis zhurnal, 1960, Vol. 3, No. t. pp. 62 . 67 
TEXT: Already previously (Ref. 1) it had teen presumed that in an electric 
pulse discharge spontaneous shifts of the current-oconducting channel and its 
contact with the metal surface occurs within a region filled by the discharge 
Cloud. Thue, equation (3) was derived, which indicates the mass of the wolten 
metal which ia partly or completely removed from the electrode surfaces and 
also the total number of microexplosions in the course of the discharge (by 
means of equation (4)) was determined. The oorrectness of these rulations was 
experimentally checked. Rectangular current pulses and a long line were used 
for the purpose of obtaining discharge pulses with @ duration of 45 80, 120 
200, and 240 ypeec. The discharge voltage, which was kept on a constant level, 
was 200 v. In the case of a shunt within the discharge circuit the amperage 

cf the discharge current was 900 a. A typical Oacillogram of the current pulee 
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is given in Fig. 1. The dependence of the ercsion (Pig. 2). the surface of the 
erosion track (Pig. 3), and of the magnitude of the ballistic amplitude of the ; 
torsion pendulum on the time of the current pulee (Fig. 4) are given. The num he 
ber of possible microezplosions during a discharge (Table 1) and the surfaces 

of the erosion tracke (Table 2) are given. The possible causes of the decrease 

in average pressure with prolongation of the time of the discharge is pointed 

out. There are 4 figures, 2 tables. and 4 references, 3 of which are Soviet. 
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